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GROWING WINTER WHEAT IN IOWA
L. C. BURNETT.
During the last half decade winter wheat has been Iowa’s 
most profitable grain crop. Taking the average yield per acre 
and the average price per bushel for the crops of the state, 
winter wheat has given an average acre return of $16.19, while 
the next best paying crop, corn, has an average of only $15.46, 
and the other crops still less.
The profit in growing winter wheat in Iowa is well illus­
trated in table I and figure 2, compiled from the reports of the 
crop and weather service of the Iowa State Department of Agri­
culture. The table shows the average yield per acre of Iowa’s 
important cereals and their average farm value December 1, for 
the five years 1906 to 1910, inclusive. From these figures the 
average value per acre of these crops has been calculated as 
shown in the right hand column.
TABLE ¡.— SHOW ING T H E  AVERAGE Y IE LD  AND V ALUE OF 
IOW A’S LEADING CEREALS, 1906-1910.
Cereal
Yield 
Per Acre 
Bushels
Value 
Per Bu. 
Cents
Value 
Per Acre 
Dollars
19.84 81.6 16.19
36.18 43. 1 5 4 6
15.04 81.6 12.. 27
Barley............ ..
O ats.. . . . . .  • ......... . •
R y e .. .................... •
24.24
29.40
15.76
49.6  
34.2
58.6
12.02
10.05
9.24
In figure 1 these values are shown in graphic form. Winter 
wheat has given a return of 73 cents per acre more than corn, our 
staple money crop, or 4^4 Per cent more. (
Iowa’s soil and climate are well adapted to the culture ot 
the hardy types of winter wheat and since farmers have be­
come better acquainted with the nature of varieties and have 
begun to practice better methods of farming, failures have 
become much less frequent. The crop is not now considered 
hazardous as was the case thirty years ago. Many factors are 
responsible for this result, but two stand out with especial 
significance in the later development of our winter wheat in­
dustry. These are the use of varieties capable of withstand­
ing our winters of light snowfall and the more general use
3
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Fig. I. Showing the Relative Value Per Acre of Iowa’s Principal Cereal«,
1906-1910.
of the drill in sowing. Both of these factors have lowered 
the loss occasioned by winter killing, as will appear later m 
this bulletin.
HISTORY OF WINTER WHEAT IN IOWA.
The history of winter wheat in Iowa was that of a doubt­
ful crop until twenty years ago. The varieties used in pioneer 
days withstood the open prairie winters poorly and while a 
very considerable proportion of the crop of the state was 
given to this grain prior to i860, it was soon supplanted by 
the spring varieties as they were -considered much surer.
The earliest agricultural records show that Iowa has 
raised winter wheat since the first pioneers settled in the state.
4
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The early settlers in this new prairie land brought with them 
the varieties they had used on their farms farther east. Prior 
to i860 the counties in the southeastern portion of the state 
report:
Bearded Red Chaff.
Bald Red Chaff.
W hite F lint or Velvet.
M editer ranean.
Orleans.
The 1857 report of the Iowa State Agricultural society shows 
I that during the three years previous, forty-two counties, 
largely in the southern and eastern portions of the state, raised 
I more or less winter wheat and that it was considered the 
I  staple crop. This report also shows that there was consider- 
I  able dissatisfaction regarding the crop on account of its win- 
I ter killing and in i860 only thirty-four counties grew winter 
I varieties at all, and of these all but five reported that the crop 
I  was practically abandoned.
In the late 6o’s immigration into the state increased on 
I account of the free land offered under the homestead act, to
■  soldiers of the Civil war, and there followed a second attempt 
I  to cultivate winter wheat. This never reached the propor- 
I tions of the earlier trial. There was plenty of seed of the
I I  spring varieties and practically all Iowa farmers abandoned 
I I  the winter kinds as being uncertain at best. In 1870 only three
I counties reported winter wheat to the state agricultural
II society and in 1872 there was so little that the secretary ceased 
I I  to differentiate between the spring and winter kinds in his re­
ports. Not until 1880 did the annual report again show winter
I I  wheat separately.
In 1882 fifty counties reported 40,425 bushels. Winter 
I wheat was again considered of sufficient importance in 1893 
to warrant listing its yield separately from the spring vari- 
I  fcties. Since This date there has been a comparatively steady
■  I increase in acreage as is shown in the accompanying maps. 
Without doubt this increase has been largely due to the
introduction of a new type of wheat which became generally 
known about that time, the Turkish wheat.
THE INTRODUCTION OF TURKISH WHEAT
During the 70’s several colonies of Mennonites were in­
duced to leave Crimea and to settle in Kansas. They brought 
seeds with them from their native land, including twenty or 
thirty bushels of hard winter wheat. This is believed to be 
the first introduction of Turkish or Crimean wheat into 
America. (See Kansas Biennial Report, Vol. XX, Page 945-)
5
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This wheat did not appear in Iowa until considerably later, 
and there is something of romance in its introduction into this 
state. So far as we have been able to learn, the late George 
W. Franklin, then a farmer at Atlantic, Iowa, was the first 
Iowan to grow this type of wheat. Before his death Mr. 
Franklin told the story of his connection with Turkish wheat 
as follows:
*In 1885 I bought a load of rye from a man and sowed a 
field I wished to put to  clover. In the fore part of the nexit sum­
mer when the rye w as heading out I discovered that a large 
percentage of it was wheat. Having a portion o f the field ex­
tending in a neck, I concluded to remove the rye from that part 
of the field and get som e seed of the wheat. By the appearance 
of the heads I observed it was not Odessa, but that it  was some 
very hard variety, heavily bearded, not known in this part of 
the country. That fall I sowed this seed and it lived and gave 
good returns. There was still som e rye in it. On a sandy knoll 
I observed that both rye and wheat killed out, and this led me to 
the belief that it  was as hardy as rye, and I so advertised it for 
years.
I kept on sowing this wheat, removing the rye each year as 
it headed out until I got it  practically free from rye. From the 
year 1886 I began sending it out to other states and all over Iowa 
under the name of Hardy Turkish Red winter wheat. I sent a 
number of bushels to several of the state  experim ent stations. 
The Nebraska Farmer bought a large lot of Turkish Red from  
me which it sent out to its readers, and that state, perhaps, has 
more of it  growing than any other state. * *
W hen I first introduced it the millers would not give within 
5 to 10 cents per bushel as much for it, claim ing that it was 
too hard for m illing purposes. As the years rolled by it became 
quite plentiful and the millers learned how to mill th is hard 
wheat. It grew softer in character each year we produced it and 
the color was slightly lighter than when we first began to grow  
it. Our yields have been from 22 to 42 bushels per acre. 
Only one year since that time have we failed to grow  
winter wheat, and that was a year about fifteen years ago when  
wé could not get the ground plowed on account of excessively  
dry weather after harvest. Have never had any of this variety  
winter kill, but have lost some on account of exceedingly dry 
weather in  winter.
W hen I first began to introduce Turkish Red winter wheat 
there w as ia great deal of skepticism  am ong.the farmers who 
had been in  the habit of growing spring wheat. I did not send 
any farther north than the line of the Northwestern, giving the 
buyers any assurance that it  would live through the winter. A 
number of custom ers, however, lived farther north, who partially 
succeeded, and since that tim e the Turkish Red w inter wheat 
belt has extended to and beyond the Minnesota line, and is 
gradually widening.
There have been several importations since Mr. Franklin 
began distributing Turkish wheat; the most notable probably
*F®rm Sense.
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in 1894 by the Ratekin Seed House, from the town of Mal- 
akoff near the Red Sea.
WINTER WHEAT OUTYIELDS SPRING WHEAT.
That winter varieties outyield spring varieties is shown 
by both the statistics of the state department of agriculture and 
data of the experiment station. . ' .
During the five years, 1906 to 1910 inclusive, the acre yield 
of winter wheat for the state was 4.8 bushels, or 31.9 per cent, 
greater than the spring wheat yield. There has been only one 
season since 1900 in which the spring varieties equalled the 
winter in acre yield and in that season, 1910, the early spring 
conditions allowed planting abnormally early and the yield of 
the spring grain was much above the average.
Tables II, III and IV  show the comparative yields of win­
ter and spring wheats, both for the state and at the experiment 
station.
TABLE II.— SHOW ING T H E  AVERAGE Y IE L D  PER ACRE OF 
W IN T E R  AND SPRING W H E A T  FOR T H E  STATE, 
1906-1910.
1906 1907 1908 1909 1910 Average
Winter W heat........
Spring W heat.........
23.0
15.0
19.8
13.0
19.7
15.4
18.2
12.5
18.5
19.3
19.84
15.04
Difference........... 8 .0 6.8- 4 .3 5.7 —0 :8 4 .8
o)Yrin3  V\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N^ ^  'J -04
Fig. 3. Showing the Difference in the Average Yield of Winter! and I  
Spring Wheat in Iowa for Five Years, 1906-1910.
The question at once arises whether the yields of winter I 
wheat in all sections of the state are in accord with this gen-1 
eral average. Some have believed that in the northern portion I 
of the state spring wheat gives more satisfactory results than I 
the winter kinds, and that winter wheat is better adapted to I 
the southern and southwestern counties. That this belief is not 1 
justified is shown by a study of fields by counties.
The six counties shown in the following table were picked I 
at random, an effort being made to get as general distribution I 
as could be secured for a five year average. In every easel 
these show a higher yield for the winter wheat than for the I
8
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spring The central counties seem to show a greater differ­
ence than those located in the extreme north or the extreme 
south portion of the state.
TABLE III.— SHOW ING T H E  Y IE L D  PER ACRE OF W IN T E R  AND  
SPRING W H E A T  IN SIX CO UNTIES IN lOW Ai
C o u n ty W inter W h eat Spring W h eat
W inneshiek......... IQ A 15.8
16.0C lin ton ..........M arshall............. 9A A
K eoku k.............. 91 n 17.415.6
15.0
15.0
P ottaw attam ie. . . . 20.6  91 AW o o d b u ry ...
A vera ge ......... 21.3 15.8
l  h.e data from the experimental plats at Ames shows a 
much greater difference in favor of winter wheat. The yields 
ot tour leading varieties of each winter and spring wheat are 
s own m detail in table IV and the relative value of the two is 
given graphically in figure 4.
TABLE IV.— SHOW ING Y IELD S OF SPRING AND W IN T E R  W H E A T  
AT T H E  IOW A E X P E R IM E N T STATIO N FOR T H E  F IV E  
YEAR PERIOD, 1906-1910.
1906 1907 1908 1909 1910 A v g . Gen.
A vg .
4 W IN T E R  V A R IE T I E S  
Tin-key R e d ................ 39 7 37.4  
32.3
28.5  
35.2
20.5
19.6
37.6
38.2
36.8
34.8
15.7  
8 .7
17.2  
13.5
27.7 30 .0
34.5
27.5
37.7
36.7
38.3
41.6
32.4
34.5
33.8
30.9
35.9
24.9
22.7
26.7  1
22.7 J
Buda P e s t ........ 45 1
Pesterboden........... 34 8 26.7
24.0
33.8B ig F ra m e.. . . . . . 47.7
25.1
24.1
4 S P R IN G  V A R I E T I E S  
E arly  J a v a ................
M innesota N o. 169___
M innesota N o. 163___
M innesota N o. 188___
. O
23.0
21.3
22.3
24 .2
9- . Showing the Difference in the Average Yield of W inter and 
pring Wheat at the Iowa Experiment Station for Five Years, 
1906-1910.
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VARIETY EXPERIMENTS.
Experiments with different 'varieties of winter wheat have 
shown some very interesting results. The Iowa Experiment 
Station has carried on experiments along this line for fifteen 
or twenty years. About forty different varieties have been 
tried during this time, but for the last ten years our efforts 
have been concentrated upon ten that seem to best withstand 
our climatic conditions. As has been briefly stated before, the 
salvation of Iowa’s winter wheat crop appears to lie in the hardy 
Russian or Turkish wheats. This is well illustrated by the 
fact that out of the ten varieties that have remained in the test 
to date, five at least are of this origin. Four of these five 
varieties are among our best producers. The varieties now in 
the test that are not of Russian origin are Hungarian and 
American.
Russian or Crimean varieties:
Turkey Red.
Malakoff.
Imported Turkestan.
M innesota No. 529.
Kharkove.
Hungarian varieties:
Buda Pest.
Pesterboden.
Banat.
American varieties:
Big Frame.
The reader will notice in tables V  and V I that the Rus­
sian types, with the exception of Kharkove, have uniformly 
given good results under Iowa conditions.
1 The very general misconception regarding variety experi­
ments suggests a correction before we may profitably study 
the data at hand. It seems to be the common opinion that a 
variety test should show the best variety. The idea that 
should be held regarding such an experiment is that it shows 
the relative value of the varieties when grown under condi-
TABLE V __SHOW ING T H E  Y IELD S OF W IN T E R  W H E A T  AT THE
IOW A E X P E R IM E N T STATIO N.
Variety 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910
Turkey Red........
Buda Pest...........
Kharkove-5641..
Malakoff..............
Imptd .Turkestan 
Minn. No. 529...
T heiss............. ....
Pesterboden........
Big Frame...........
Banat. ................
48.3
46.1
38.6
35.2
37.5
Fail­
ure
9 .0
12.7
25.7  
16.5 
23.0
38.2  
41.7  
44.6  
41.9
43.2
44.3
39.7  
45.1
43.8  
45.4
39.7
47.0
35.0
34.8
47.7
39.7
37.4
32.3
32.6
36.1
32.3
37.4
39.6
28.5
35.2
23.6
37.6
38.2  
39.5
39.8  
40.4
40.8
36.2
36.8
34.8  
38 .'4
27.7
28.8
19.7
27.7  
25.5  
22.3  
28.2
26.7
24.0
23.0
30.0
34.5
32.5
35.7 
42.2
30.0
23.8
27.5 
37.7
26.0
10
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mTABLE V I.— SHOW ING T H E  AVERAGE PERFORMANCE RECORD OF T H E  W IN TE R  W H E A T  V A R IE T IE S
FOR T H E  F IV E  YEAR PERIOD, 1906-1910.
Variety Malakoff
Imported
Turkes­
tan
Minn. 
No. 529
Turkey
Red
Khar-
kove
Big
Frame
Buda
Pest
Pester-
boden
Theiss Banat
Date planted-^Earliest. . . 9 - 4-05 9 - 4-05 9 - 4-05 9 - 4-05 9 - 4-05 9 -4 -0 5 9 - 4-05 9 - 4-05 9 - 4 -5 9 - 4-05
& 08 & 08 & 08 & 08 & 08 & 08 & 08 & 08 & 08 & 08
Date planted—Latest. . . . 9-10-07 9-10-07 9-10-07 9-10-07 9-10-07 9-10-07 9-10-07 9-10-07 9-10-07 9-10-07
& 10 & 10 & 10 & 10 & 10 & 10 & 10 & 10 & 10 & 10
Average.. 9 - 7 9 -  7 9 - 7 9 -  7 9 - 7 9 - 7 9 - 7 9 -  7 9 -  7 9 - 7
Date Ripe—Earliest......... 7 -  5-10 7 - 7-10 7 - 8-06 7 - 8-06 
& 10
7 - 8-06 
& 08
7 -  4-10 7 - 8-06 
& 08
7 - 8-06 7 - 8-06 7 - 8-06 
& 08
Date Ripe—Latest............ 7-14-07 7-14-07 
& 09
7-14-07 
& 09
7-14-07 7-16-07 7-14^07 7-14-07 7-16-10 7-15-06 7-14-06 
& 09 & 10
Average........ 7-10 7-11 7-12 7-11 7-12 7-10 7-11 7-12 7-12 7-12
Smut+Average % ............ T T T T T T T T T T
Leaf Rust—Average......... 16 10 13 16 11 27 13 10 14 9
Stem Rust—Average........ T T T T T T T T T T
Straw % Lodged................ 7 17 10 6 19 5 19 9 23 18
* Height,___(inches) . . . 43 46 44 41 45 44 48 46 45 49
Yield—Bu. per Acre......... 36.9 36.0 35.5 34.3 33.6 35.9 33.8 30.9 32.6 30.1
Quality Wt. per Bu. (lbs.) 61 60 60 61 5 9 + 61 60 5 9 + 5 9 + . 5 9 +
*3 years, 1908-09-10. Note.—-T .—Trace—Less than 1%.
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Plats of Broadcast and Drilled Wheat at the Iowa Experiment Station. 
N ote  th e  b la n k  spaces In th e  le f t  hand p lat. 12
Bulletin, Vol. 11 [1911], No. 133, Art. 1
http://lib.dr.iastate.edu/bulletin/vol11/iss133/1
269
tions similar to those of the test. W ith this idea in mind the 
reader will be able to apply the findings shown in this bulle­
tin to much better advantage than if he 
takes them as absolute.
There are many secondary factors 
which influence the yield per acre 
Among these are maturity, rust, lodging 
and quality of grain. A  single season’s 
test on these points is inadequate and foi 
this reason table V I shows a five-year 
average for the varieties tested at the 
station.
CULTURAL METHODS.
Cultural methods that may be applied 
to wheat raising with beneficial results 
are discussed everywhere. Some of 
those that seem to be debatable have been 
tested at the station.
VALUE OF DRILL
The value of the drill is the question 
most frequent in discussions on wheat 
raising. For the past four years experi­
ments have been conducted with drilled 
and broadcast winter wheat. In tabl' 
VII and figure 5 the reader will note that 
the average results from four trials have 
shown drilled grain to yield 4.2 bushels 
per acre more than broadcast. This fig­
ured at 70 cents per bushel, the average 
price of wheat for the time covered by 
the experiment, shows a balance of $2.94 
in favor of drilling. The seasons shown 
such a nature that little
2j4.
2i5L-
2j0 |gp^
is
¡0
n___
g r i l l e d  a dc^a s  f
Fig. 5. Showing Loss in 
Bushels Occasioned by 
Broadcast Seeding
in this table were of 
winter killing was experienced. The
TABLE V II.— SHOW ING T H E  EFFECT OF DR ILLIN G  AND BROAD­
CASTING UPON T H E  Y IE L D  OF W IN T E R  W H E A T.
Season Variety
Rate
of
Seeding
Yield per Acre
Drilled Broadcast
1908 Turkey Red....... ................ bu. 28.8 16.0
1909 Turkey Red........................ \}4  bu. 27.7 28.7
1910 Theiss.................................. \}£  bu. 23.7 24.5
1911 Theiss.. ............................... bu. 36.3 30.3
Average......................... 29.1 24.9
Value at Average Price (.70) $20.37 $17.43
13
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fact that many of the plants in broadcast fields are rooted too 
close to the surface, places them in particular danger from 
winter killing if the snow blows off and they are subjected to 
severe freezing, as is shown in the accompanying photograph.
From the above data we can safely calculate that drilled 
wheat is worth an average of $3.00 per acre more than broad­
cast when figured over several seasons.
DEPTH OF PLANTING .
The depth to plant seed is a subject that seems to be much 
misunderstood. The fact that plants growing entirely on the 
surface are injured more than those placed an inch and a half 
to two inches below does not mean that deep planting is proof 
against winter killing. When the seed is planted deep it re­
quires more time for the shoot to reach the surface of the 
ground. The permanent root system of the plant is sent out 
from the upper shoot and no matter how deep the seed is 
placed, this root system will be thrown out at the top of the 
moist soil, usually less than 2 inches from the surface. Crops 
on the station plats have given the best results when placed 
just in the top of the moist earth underneath the dust mulch 
made in preparing the seed bed. This is usually about 1^ 2 to 
2 inches below the surface.
SEEDING T IM E .
The time of seeding must be governed by the latitude of 
the grower. The best results in Story county have come from 
comparatively early seeding. Two experiments have been 
conducted with early and late September sowing, and while 
our data is not yet conclusive, the yields obtained favor early 
September sowing, before September 10 if possible. This 
gets the seed in the ground for the early September rains and 
a rapid and even germination is facilitated. It would probably 
be safe to advocate planting four to five weeks before the first 
killing frost in localities not affected by the Hessian fly. 
Where this pest is to be combatted, a later seeding time is 
necessary.
PREPARING T H E  SEED BED.
The preparation of the seed bed is one of the most 
neglected labors in sowing winter wheat, and one of the most 
difficult factors that the farmer has to contend with. The 
Iowa farmer usually wishes to put winter wheat on land that 
has been in oats the previous season. If the summer is dry 
it plows up so cloddy that it is next to impossible to work it 
down to a firm seed bed. The practice followed at this station 
is to plow early and thus get a fallow for about sixty days. 
The ground is harrowed after every shower. In this manner
14
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The Corrugated Roller Gives Better Results Than the Old Flat Type.
the lumps are broken up and a fine compact seed bed can be 
procured.
SPRING C U LTIV A TIO N .
Spring cultivation of winter wheat is a matter that is en­
tirely dependent upon local soil and climatic conditions. If 
the surface is baked into a crust it is generally advisable to 
harrow lengthwise of the drill rows. This will also give the 
clover seed a chance to take root when it is sown in the 
spring. Care should be taken that the land is not moist or 
more damage than good may be done.
The use of the roller on Iowa soils is a matter for which 
few set rules can be given. One that can be stated emphat­
ically, however, is never to use it on heavy soils when they are 
at all damp. On our lighter soils, however, much benefit may 
be secured in dry springs when the wheat has been heaved 
by the frost. The station is at present using a corrugated roller 
in preference to the older, flat type and we find its work much 
more thorough.
WINTER WHEAT IN ROTATIONS.
The adaptation of winter wheat to a corn belt rotation is 
not a difficult problem. It is true that few of the accepted
15
Burnett: Growing winter wheat in Iowa
Published by Iowa State University Digital Repository, 1911
212
rotations have included this cereal and that farmers have 
argued that it did not “ fit in,” but there are several schemes 
by which this may be accomplished without loss of time on 
the land.
■ The most widely advocated rotation for corn belt farms is: 
Corn.
Plow in the spring.
Corn.
Disc in the spring.
Oats or Barley.
Clover.
Manure and plow in the fall.
If the corn is standing straight, as is the case in more than 
half of our seasons, winter wheat may be drilled in the stand­
ing corn in early September thus replacing a portion of the 
spring grain crop with one of a much higher value per acre. 
Some excellent crops have been produced by this method. 
Clover is added in the spring and the rotation is not other­
wise altered:
Aside from the increase in returns from the crop there is a 
second advantage in having a portion of the small grain in 
winter varieties in that the harvest season is lengthened and 
the outlay in harvesting machinery and labor is decidedly re­
duced. Winter wheat is ready to cut before early oats and 
thus the same machine can be used for both without allowing 
a portion of the crop to become overripe.
In many seasons corn is blown down by storms in August 
to such an extent that it is impossible to sow by the above
This Type of Drill May be Used Effectively in Drilling W inter Wheat 
in Standing Corn.
16
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A Field of W inter Wheat Drilled in Standing Corn in Early September.
method without doing serious damage to the corn. In order to 
escape this difficulty the station is now using the following' 
system of rotation: .
Corn I
Corn (°ne crop optional)
Oats or Barley.
Clover.
W inter Wheat.
Clover (optional).
In this rotation the farmer is allowed much leeway in the 
distribution of his labor. The corn ground is prepared for 
spring planting of small grain. This should be drilled and 
the clover sown with the crop. The following season the 
clover is cut for hay and the stubble plowed at once and held 
in tallow during the months of July and August. The wheat 
is then sown early in September and in case the exposure is 
severe a light dressing of coarse stable manure may be ap­
plied after the ground freezes. Never drive out on a piece 
unless it is frozen hard enough to hold up the team and 
spreader. This coating will help to hold the show.
Clover seed may be sown in the spring on the last snow 
or narrowed in after the land is sufficiently dry to work. In 
1912 we obtained a good stand and also broke the crust by 
riilmg the clover in the standing wheat about April 20. 
ihis crop of clover may be cut for hay and allowed to grow 
a second crop for seed or to plow under. This crop will come 
it eariy enough to allow manure to be spread and plowed 
under in the fall if it seems desirable to save the clover crop
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